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(57) ABSTRACT

A store system includes a reading unit that includes an image
acquiring unit and an image output unit, and a sales registra-
tion apparatus that includes a similar image detection unit and
a sales registration unit. The image acquiring unit acquires an
image that is captured by an image capturing unit. The image
output unit outputs the acquired image. The similar image
detection unit detects an image of a product that is similar to
at least a portion of the output image by referencing product
management information in which information relating to
sales registration of a product and an image of the product are
associated for each product. The sales registration unit regis-
ters sales of a product based on information relating to the
sales registration associated with the image of the detected
product.
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1
STORE SYSTEM, READING APPARATUS,
AND SALES REGISTRATION APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a Continuation of application Ser. No.
13/220,884 filed on Aug. 30, 2011; the entire contents of
which are incorporated herein by reference.

This application is based upon and claims the benefit of
priority from Japanese patent application number 2010-
196204, filed on Sep. 1, 2010, the entire contents of which are
incorporated herein by reference.

FIELD

Embodiments described herein relate generally to a store
system, a reading apparatus, and a sales registration appara-
tus.

BACKGROUND

Conventionally, in stores such as supermarkets, a product
code reading apparatus that image captures a code symbol
such as a barcode or a two-dimensional code (for example, a
QR code (registered trademark)) that is attached to a product
by a digital camera such as a CCD image sensor and which
reads a product code by detecting and decoding a code sym-
bol from the captured image is used. A store clerk registers a
product that a customer purchases by taking out a product that
is kept in a shopping basket that the customer brings overto a
counter and holding the product over the digital camera of the
product code reading apparatus.

However, with the product registration of the related art
described above, since a code symbol that is attached on the
product is image captured, there is need for the store clerk to
identify a location where the code symbol is attached when
handling the product and to turn the code symbol toward the
digital camera. In particular, since the location where the code
symbol is attached is different for each product, there are
cases when the store clerk takes time in identifying the loca-
tion where the code symbol is attached.

DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a perspective diagram of a checkout sys-
tem.

FIG. 2 illustrates a block diagram of a hardware configu-
ration of a POS terminal and a product reading apparatus.

FIG. 3 is a conceptual diagram which exemplifies a data
configuration of a PLU file.

FIG. 4 illustrates a block diagram of a functional configu-
ration of a CPU.

FIG. 5 illustrates a flowchart of one example of an action of
a checkout system according to the embodiment.

FIG. 6 illustrates a conceptual diagram of an example of a
reading region in a reading window.

FIG. 7 illustrates a conceptual diagram of one example of
registration data that is registered on the PLU file.

FIG. 8 illustrates a conceptual diagram of a display
example of a display device.

DETAILED DESCRIPTION

In order to solve the problems described above, an embodi-
ment is a store system that includes a reading apparatus that
includes an image acquiring unit and an image output unit,
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and a sales registration apparatus that includes a similar
image detection unit and a sales registration unit. The image
acquiring unit acquires an image that is captured by an image
capturing unit. The image output unit outputs the acquired
image. The similar image detection unit detects an image of a
product that is similar to at least a portion of the output image
by referencing product management information in which
information relating to sales registration of a product and an
image of the product are associated for each product. The
sales registration unit registers sales of a product based on
information relating to the sales registration associated with
the image of the detected product.

Inaddition, another embodiment is a reading apparatus that
includes an image acquiring unit, a product detection unit,
and an image output unit. The image acquiring unit acquires
an image that is captured by an image capturing unit. The
product detection unit detects a product that is included in the
acquired image. The image output unit outputs the acquired
image when a product is detected.

Furthermore, still another embodiment is a sales registra-
tion apparatus that includes a similar image detection unit and
a sales registration unit. The similar image detection unit
detects an image of a product that is similar to at least a
portion of a captured image of a product for which sales is to
be registered by referencing product management informa-
tion in which information relating to sales registration of a
product and an image of the product are associated for each
product. The sales registration unit registers sales of a product
based on information relating to the sales registration associ-
ated with the image of the detected product.

The store system, the reading apparatus, and the sales
registration apparatus according to the embodiments will be
described below with reference to the drawings, with a check-
out system as an example. The checkout system has a con-
figuration that includes a POS terminal as the sales registra-
tion apparatus that performs registration and clearing of a
product for a single transaction, and a code reading apparatus
that reads a product code and the like that is attached to the
product, and is one example of the store system. The embodi-
ment is an application example of a checkout system that is
installed in stores such as restaurants and supermarkets.

FIG. 1 illustrates a perspective diagram of a checkout sys-
tem 1. As illustrated in FIG. 1, the checkout system 1 includes
a POS terminal 11 that performs registration and clearing of
a product for a single transaction. The POS terminal 11 is
placed on an upper surface of a drawer 21 over a checkout
stand 51. The drawer 21 receives control of a releasing action
by the POS terminal 11. A keyboard 22 that is operated by
being pressed down by an operator (store clerk) is arranged on
an upper surface of the POS terminal 11. A display device 23
that displays information to the operator is provided further
back from the keyboard 22 as seen by the operator that oper-
ates the keyboard 22. The display device 23 displays infor-
mation on a display surface 23a thereof. A touch panel 26 is
laminated on the display surface 23a. A customer display
device 24 is provided upright to be rotatable further back from
the display device 23. The customer display device 24 dis-
plays information on a display surface 24a thereof. Here,
although the customer display device 24 illustrated in FIG. 1
has the display surface 24a facing the front side of FIG. 1, by
rotating the customer display device 24 so that the display
surface 24a faces the back side of FIG. 1, the customer dis-
play device 24 displays information facing a customer.

An oblong counter stand 151 is arranged so as to form an L.
shape with the checkout stand 51 on which the POS terminal
11 is placed. A load-bearing surface 152 is formed on an
upper surface of the counter stand 151. A shopping basket 153
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that holds products A is placed on the load-bearing surface
152. The shopping basket 153 can be thought of separately as
a first shopping basket 1534 that is brought by the customer
and a second shopping basket 1534 that is positioned at a
position that interposes a product reading apparatus 101 with
the first shopping basket 153a.

The product reading apparatus 101 that is connected to the
POS terminal 11 to be able to freely transmit and receive data
is installed on the load-bearing surface 152 of the counter
stand 151. The product reading apparatus 101 includes a flat
rectangular housing 102. A reading window 103 is arranged
on a front surface of the housing 102. A displaying and
operating unit 104 is affixed to an upper portion of the housing
102. A display device 106 on a front surface of which a touch
panel 105 is laminated is provided on the displaying and
operating unit 104. A keyboard 107 is arranged next to the
display device 106 on the right. A card reading slit 108 of a
card reader (not shown) is provided next to the keyboard 107
to the right. A customer display device 109 that is a display
device provided to face the customer for displaying informa-
tion to the customer is installed to the back left side of a back
surface of the displaying and operating unit 104 as seen by the
operator. A customer touch panel 109a is laminated on a
display surface of the customer display device 109.

The first shopping basket 1534 that is brought by the cus-
tomer contains the products A for one transaction. The prod-
ucts A are moved to the second shopping basket 15356 by a
hand of the operator. The products A are pointed to the read-
ing window 103 of the product reading apparatus 101 by such
a movement process. At this time, an image capturing unit
164 (refer to FIG. 2) that is arranged to the back side of the
reading window 103 image captures the products A. In the
product reading apparatus 101, when it is detected that
images captured by the image capturing unit 164 include the
products A, the captured images are output to the POS termi-
nal 11. In the POS terminal 11, images of the products A that
are similar to at least a portion of regions of the output images
are detected by referencing a PLU file F1 (details will be
described later) in which information relating to sales regis-
tration of the products A and the images of the products A are
associated for each of the products A. Next, in the POS
terminal 11, sales of the products A are registered based on
information relating to the sales registrations related to the
detected images of the products A.

FIG. 2 illustrates a block diagram of a hardware configu-
ration of the POS terminal 11 and the product reading appa-
ratus 101. The POS terminal 11 is provided with a microcom-
puter 60 as an information processing unit that executes
information processing. The microcomputer 60 is configured
by a ROM 62 (Read Only Memory) and a RAM 63 (Random
Access Memory) connected by a bus to a CPU 61 (Central
Processing Unit) that executes various types of calculation
processes and controls each unit.

The drawer 21, the keyboard 22, the display device 23, the
touch panel 26, and the customer display device 24 described
above are all connected via various types of input and output
circuits (none of which are shown) in the CPU 61 of the POS
terminal 11. Such parts receive control from the CPU 61.

The keyboard 22 includes a numeric keypad 224 in which
numbers such as “1”, “2”, “3” . . . and an operator for multi-
plying that is “x” are displayed on an upper surface, a subtotal
key 22e, and a total key 22f. The keyboard 22 outputs opera-
tion inputs of the operator by the numeric keypad 224, the
subtotal key 22e, and the total key 22f'to the CPU 61. The
keyboard 22 is an operating unit configured to receive an
operation from the operator.
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An HDD 64 (Hard Disk Drive) 64 is connected to the CPU
61 of'the POS terminal 11. Programs and various types of files
are stored on the HDD 64. The programs and various types of
files that are stored on the HDD 64 have the entirety or a
portion thereof copied to the RAM 63 when the SOS terminal
11 is started and are sequentially executed by the CPU 61. A
program PR for product marketing data processing is one
example of the program that is stored on the HDD 64. The
PLU file F1 that is transmitted from a store computer SC and
stored in advance is one example of the file that is stored on
the HDD 64.

The PLU file F1 is a file in which information relating to the
sales of the products A and images of the Products A are
associated for each of the products A displayed and marketed
in stores. FIG. 3 is a conceptual diagram that exemplifies a
data configuration of the PLU file F1. As illustrated in FIG. 3,
the PLU file F1 stores information relating to a product such
as a product category to which each of products A belongs, a
product name, and a unit price, and a product image in which
the product is image captured for each product ID that is
assigned uniquely to the products A. When the product A that
is to have a sales registration performed is read by the product
reading apparatus 101, the POS terminal 11 specifies the
product A that is to have the sales registration performed by
referencing the PLU file F1 and detecting a similar product
image, and performs the sales registration by recording infor-
mation relating to the sales registration such as the product
1D, the product category, the product name, and the unit price
of' the specified product A on a sales master file (not shown).

Returning to FIG. 2, a communication interface 25 for
executing data communication with the store computer SC is
connected to the CPU 61 of the POS terminal 11 via input and
output circuits (not shown). The store computer SC is
installed in a backyard or the like of a store. The PLU file F1
that is transmitted to the POS terminal 11 is stored inan HDD
(not shown) of the store computer SC.

A connection interface 65 that makes data transceiving
with the product reading apparatus 101 possible is connected
to the CPU 61 of the POS terminal 11. Therefore, the con-
nection interface 65 is connected to the product reading appa-
ratus 101. Further, a printer 66 that performs printing on a
receipt or the like is connected to the CPU 61 of the POS
terminal 11. The POS terminal 11 prints a transaction content
(cleared amount or points awarded) or like of one transaction
on the receipt under the control of the CPU 61.

The product reading apparatus 101 also includes a micro-
computer 160. The microcomputer 160 is configured by a
ROM 162 and a RAM 163 being connected by a bus to a CPU
161. A program that is executed by the CPU 161 is stored in
the ROM 162. The image capturing unit 164 and a sound
output unit 165 are connected to the CPU 161 via various
types of input and output circuits (none of which are shown).
Actions of the image capturing unit 164 and the sound output
unit 165 are controlled by the CPU 161. The displaying and
operating unit 104 is connected to the POS terminal 11 via a
connection interface 176. Actions of the displaying and oper-
ating unit 104 are controlled by the CPU 61 of the POS
terminal 11.

The image capturing unit 164 is a CCD image sensor, a
CMOS image sensor, or the like, and performs image captur-
ing from the reading window 103 under the control of the
CPU 161. For example, in the image capturing unit 164,
image capturing of a moving image of 30 fps is performed.
Frame images that are sequentially image captured by a pre-
determined frame rate by the image capturing unit 164 are
saved in the RAM 163. The sound output unit 165 is a sound
circuit, a speaker, or the like that generates a warning sound or
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the like that is set in advance. The sound output unit 165 alerts
of sounds such as a warning sound under the control of the
CPU 161.

Furthermore, a connection interface 175 that is connected
to the connection interface 65 of the POS terminal 11 and that
makes data transceiving with the POS terminal 11 possible is
connected to the CPU 161. Under the control of the CPU 161,
an image that is image captured by the image capturing unit
164 of the product reading apparatus 101 is output via the
connection interface 175 and input to the POS terminal 11 via
the connection interface 65.

Next, functional units of the CPU 161 and the CPU 61 that
are realized by the CPU 161 and the CPU 61 sequentially
executing programs will be described with reference to FIG.
4. FIG. 4 illustrates a block diagram of the functional con-
figurations of the CPU 161 and the CPU 61. As illustrated in
FIG. 4, the CPU 161 includes functions as a captured image
acquiring unit 1611, a product detection unit 1612, and an
image output unit 1613 by sequentially executing programs.
Similarly, the CPU 61 includes functions as a similar image
detection unit 611 and a product registration unit 612.

The captured image acquiring unit 1611 causes the image
capturing unit 164 to start an image capturing action by out-
putting an image capturing ON signal to the image capturing
unit 164. The captured image acquiring unit 1611 sequen-
tially acquires frame images that the image capturing unit 164
image captures after starting the image capturing action and
which are saved in the RAM 163. The acquisition ofthe frame
images by the captured image acquiring unit 1611 is per-
formed in the order that the frame images are saved in the
RAM 163.

The product detection unit 1612 detects products that are
included in the frame images, which are acquired by the
captured image acquiring unit 1611, using a pattern matching
technique or the like. Specifically, outlines or the like are
extracted from images in which the acquired frame images
are binarized. Next, outlines extracted from the nearest frame
images and an outline extracted from the present frame image
are compared, and portions where there are changes, that is,
appearances of products that are directed to the reading win-
dow 103 for sales registration, are detected. Here, as a differ-
ent method of detecting a product, the presence or absence of
skin-colored regions are detected from the acquired frame
images. Next, when skin-colored regions are detected, that is,
when an appearance of a hand of a store clerk is detected,
extraction of an outline of a product that is supposed to be held
in the hand of the store clerk is attempted by performing
detection of the outlines described above. At this time, when
an outline that shows the shape of a hand and an outline other
than such an outline are detected, the appearance of the prod-
uct is detected from the fact that the hand of the store clerk is
holding the product.

The image output unit 1613 outputs the frame images
acquired by the captured image acquiring unit 1611 to the
POS terminal 11 via the connection interface 175. Although
the image output unit 1613 may successively output the frame
images acquired by the captured image acquiring unit 1611 to
the POS terminal 11, in the embodiment, frame images in
which the product is detected by the product detection unit
1612 are output to the POS terminal 11. In such a manner, by
outputting frame images in which the product is detected by
the product detection unit 1612 to the POS terminal 11, detec-
tion of a similar image in which the PLU file F1 is referenced
by frame images that do not include a product is able to be
prevented from being performed in the POS terminal 11.
Since image processing such as detection of similar images
takes time to process, by preventing processing of frame
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images that do not include products and for which there is no
prospect of detecting a similar image, it is possible to shorten
the processing time.

The similar image detection unit 611 detects a product
image that is similar to at least a portion of a region of the
image that is output from the product reading apparatus 101
using a pattern matching technique or the like by referencing
the PLU file F1. The pattern matching technique uses a known
similar image searching technique that is performed by com-
paring two images. From a detection result of the similar
image detection unit 611, the SOS terminal 11 is able to
specify the product that is read by the product reading appa-
ratus 101 out of the products that are registered in advance in
the PLU file F1.

The product registration unit 612 performs sales registra-
tion by recording, on a sales master file or the like, informa-
tion relating to the sales registration that is related to the
product image that is detected by the similar image detection
unit 611, that is, the product ID, the product category, the
product name, the unit price, and the like of the product that
is specified as the product that is read by the product reading
apparatus 101.

Next, actions of the checkout system 1 will be described in
detail. FIG. 5 illustrates a flowchart that is one example of the
actions of the checkout system 1 according to the embodi-
ment.

First, the actions of the product reading apparatus 101 side
will be described. As illustrated in F1G. 5, when processing is
started according to the start of product registration by the
POS terminal 11, the captured image acquiring unit 1611
outputs an image capturing ON signal to the image capturing
unit 164 and starts the image capturing by the image capturing
unit 164 (Act 1). Next, the captured image acquiring unit
1611 acquires frame images (captured images) that the image
capturing unit 164 captures and which are saved in the RAM
163 (Act 2). Next, the product detection unit 1612 performs
detection of a product from the frame images that the captured
image acquiring unit 1611 acquires (Act 3). Next, the image
output unit 1613 outputs the frame images in which products
are detected by the product detection unit 1612 to the POS
terminal 11 (Act 4).

FIG. 6 illustrates a conceptual diagram that is an example
of'areading region R of the reading window 103. Specifically,
FIG. 6 is a conceptual diagram that exemplifies the reading
region R when the product A is read. As illustrated in FIG. 6,
when the product A appears in the reading region R during a
movement process of the product A described above, the
product A is detected from a frame image that is captured of
the reading region R by Act 3. By the detection of the product
A, the frame image that is captured of the reading region R is
output to the POS terminal 11 in Act 4.

Next, the CPU 161 determines whether the procedure is
ended by an ending notification of product registration or the
like from the POS terminal 11 (Act 5). When the procedure is
to be continued (Act 5: NO), the CPU 161 continues the
process by returning the process to Act 2. When the procedure
is to be ended (Act 5: YES), the captured image acquiring unit
1611 outputs an image capturing OFF signal to the image
capturing unit 164 and ends the image capturing by the image
capturing unit 164 (Act 6), and the process is ended.

Next, the actions of the POS terminal 11 side will be
described. As illustrated in FIG. 5, if processing is started
according to the start of product registration or the like by an
operating instruction by the keyboard 22, the CPU 61 receives
the frame image in which the product is detected which is
input from the product reading apparatus 101 (Act 11). Next,
the similar image detection unit 611 detects a product image
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that is similar to at least a portion of a region of the frame
image that is output from the product reading apparatus 101
by referencing the PLU file F1 (Act 12), and the presence or
absence of the product image that is detected as being similar
is determined (Act 13).

When there are no product images that are detected as
being similar (Act 13: NO), the CPU 61 alerts of a reading
error to the store clerk such as that registration relating to the
product that is read by the product reading apparatus 101 is
not performed (Act 14), and the process is returned to Act 11.
Specifically, the store clerk is alerted of an error by a screen
display on the display device 23 or the display device 106 via
the connection interfaces 65 and 176, an output of a warning
sound by the sound output unit 165 via the connection inter-
faces 65 and 175, or the like. By performing such an alert, the
checkout system 1 is able to prompt the store clerk to perform
an appropriate operation such as to have the product A reread.

When there is the product image that is detected as being
similar (Act 13: YES), the CPU 61 determines whether there
is a plurality of such detected product images (Act 15). When
there is only one detected product image (Act 15: NO), the
CPU 61 proceeds the process to Act 17 from the fact that the
product is specified by the reading by the product reading
apparatus 101. When there is a plurality of detected product
images (Act 15: YES), the CPU 61 displays a selection screen
on the display device 106 due to the fact that the detection of
the product images that are similar did not specify one prod-
uct, receives a selection of one product by the store clerk by
receiving an operation of the touch panel 105 (Act 16), and
the proceeds the process to Act 17.

FIG. 7 illustrates a conceptual diagram that is one example
of registration data D1 and registration data D2 that are reg-
istered on the PLU file F1. When the product A exemplified in
FIG. 6 is read, a plurality of product images is detected as
product images that are similar, as in the registration data D1
and D2 of FIG. 7. In such a case, it is also possible to narrow
down the registration data to the registration data D1 by
setting a threshold value when determining the degree of
similarity to be high. However, there is also a case when, by
raising the threshold value when determining the degree of
similarity, similar images are conversely not detected at all,
and there is the increased effort of having the product A
reread. Therefore, in the embodiment, when a plurality of
similar product images is detected, the effort of having the
product A reread is eliminated by having the store clerk select
a product from among the plurality of product images.

FIG. 8 illustrates a conceptual diagram of a display
example of the display device 106. Specifically, FIG. 8 is a
conceptual diagram that exemplifies a selection screen of the
display device 106 when a selection of one product from the
store clerk is received. As illustrated in FIG. 8, in Act 16,
product information related to the plurality of detected prod-
uct images is read from the PL U file F1 and images G1 and G2
of products to be selected are displayed on the display device
106. In the example shown, the image G1 that selects the
product of the registration data D1 and the image G2 that
selects the product of the registration data D2 of FIG. 7 are
displayed. The store clerk selects the image G1 or the image
(2 by touching the touch panel 105.

In Act 17, the product registration unit 612 registers a
detection result of a similar product image or the sale of one
product that is selected and specified from the detection
result. Next, the CPU 61 determines whether the procedure is
ended by the ending of product registration by an operating
instruction of the keyboard 22, or the like (Act 18). When the
procedure is to be continued (Act 18: NO), the CPU 61
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continues the process by returning the process to Act 11.
When the procedure is to be ended (Act 18: YES), the CPU 61
ends the process.

As described above, in the checkout system 1, the product
reading apparatus 101 acquires a captured image and outputs
the acquired image to the POS terminal 11. The POS terminal
11 detects an image of a product that is similar to at least a
portion of a region of the output image by referencing the
PLU file F1 in which information relating to sales registration
of a product and an image of the product are associated for
each product, and registers the sale of the product based on
information relating to the sales registration that is related to
the detected image of the product. Therefore, the checkout
system 1 is able to perform product registration without the
need for the store clerk to make the effort of checking a
location of a code symbol that is attached to the product A, or
the like.

A program that is executed by the POS terminal 11 and the
product reading apparatus 101 in the embodiment is provided
by being built into a ROM or the like in advance. The program
that is executed by the POS terminal 11 and the product
reading apparatus 101 of the embodiment may have a con-
figuration of being provided by being recorded on a computer
readable recording medium such as a CD-ROM, a flexible
disk (FD), aCD-R, aDVD (Digital Versatile Disc), or the like
in a file of an installable format or an executable format.

In addition, the program that is executed by the POS ter-
minal 11 and the product reading apparatus 101 of the
embodiment may have a configuration of being provided by
being stored on a computer that is connected to a network
such as the Internet and being caused to be downloaded
through the network. Further, the program that is executed by
the POS terminal 11 and the product reading apparatus 101 of
the embodiment may have a configuration of being provided
or distributed through a network such as the Internet.

The program that is executed by the POS terminal 11 and
the product reading apparatus 101 of the embodiment has a
module configuration including each of the parts described
above (the similar image detection unit 611, the product reg-
istration unit 612, the captured image acquiring unit 1611, the
product detection unit 1612, and the image output unit 1613),
and as actual hardware, each of the above parts is loaded on a
main memory apparatus by a CPU (processor) reading the
program from the above ROM and executing the program,
and the similar image detection unit 611, the product regis-
tration unit 612, the captured image acquiring unit 1611, the
product detection unit 1612, and the image output unit 1613
are generated on the main memory apparatus.

Further advantages and modifications of the invention may
be derived readily by those skilled in the art. Accordingly,
broader embodiments of the present invention are not limited
by the details and the typical embodiments represented and
described above. Thus, various modifications can be made
without departing from the spirit or scope of the general
concept of the present invention as defined in the appended
claims and their equivalents.

What is claimed is:

1. A store system comprising:

a memory in which product identification data assigned
respectively to first, second, and third products dis-
played in a store, and respective product names, respec-
tive unit prices, and respective images of the first, sec-
ond, and third products are stored;

a display configured to display the respective product
names, the respective unit prices, and the respective
images of the first and second products in response to a
determination that the respective images of the first and
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second products are similar to at least a portion of an
image captured by an image capturing unit, wherein the
image is input when outlines extracted from a plurality
of images sequentially captured by the image capturing
unit are compared with each other and a portion in which
there is a change between the outlines is detected as a
product; and

a sales registration circuit configured to register, based on
the unit price of a single one product selected from the
first and second products displayed on the display, sale
of' the single one product.

2. The system according to claim 1,

wherein the memory is configured to store further respec-
tive product categories to which the first, second, and
third products belong, and

the display is further configured to display the respective
product identification data and the respective product
categories of the first and second products of which the
respective images are similar to at least the portion of the
image captured by an image capturing unit.

3. The system according to claim 1,

wherein the first and second products of which the respec-
tive product names, the respective unit prices, and the
respective images are displayed on the display are dis-
played on first and second display regions of the display,
respectively, and

the sales registration circuit is configured to register the
sale of the single one product in response to detection of
atouch operation performed on one of the first or second
display regions.
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